Digenic Connexin26 (Cx26, GJB2) and Cx30 (GJB6) heterozygous mutations are the second most frequent cause of recessive deafness in humans. However, the underlying deafness mechanism remains unclear. In this study, we created different double Cx26 and Cx30 heterozygous (Cx26
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Introduction
Gap junction (GJ) connexin gene mutations induce high incidence of nonsyndromic hearing loss. Connexin26 (Cx26, GJB2) and Cx30 (GJB6) are two major deafness genes and predominantly express in the cochlea (Wingard and Zhao, 2015) . Either Cx26 or Cx30 mutations can induce hearing loss (Wingard and Zhao, 2015; Castillo and Castillo, 2011; Chan and Chang, 2014) . However, digenic heterozygous mutations for Cx26 and Cx30 are also often found clinically and are the second most frequent cause of nonsyndromic hearing loss in different human populations (Lerer et al., 2001; Castillo et al., 2002 Castillo et al., , 2005 Pallares-Ruiz et al., 2002; Stevenson et al., 2003; Wu et al., 2003; Gualandi et al., 2004; Bolz et al., 2004; Frei et al., 2004; Batissoco et al., 2009; Chan et al., 2010; Silva-Costa et al., 2011; Asma et al., 2011) . The phenotypes in these patients heterozygous for Cx26 and Cx30 mutations are various; hearing loss can be either prelingual or postlingual, ranging from mild or moderate to severe or profound deafness (Castillo and Castillo, 2011; Bolz et al., 2004; Chan et al., 2010; Cama et al., 2009; Rodriguez-Paris et al., 2011) .
GJs exist extensively in the inner ear, including the spiral limbus, supporting cells in the organ of Corti, and the cochlear lateral wall. However, there is no GJ and connexin expression in auditory sensory hair cells (Kikuchi et al., 1995; Zhao and Santos-Sacchi, 1999; Zhao and Yu, 2006; Yu and Zhao, 2009) . GPs in the cochlea form two independent networks: epithelial cell network in the cochlear epithelium and connective tissue network in the cochlear lateral wall (Fig. 1f) . Cx26 and Cx30 are predominant isoforms in the cochlea (Zhao et al., 2006) and have overlapping distributions (Kikuchi et al., 1995; Zhao and Yu, 2006; Lautermann et al., 1998; Forge et al., 2003; Liu and Zhao, 2008 
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